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Abstract 



The DRAM is configured such that data to be stored is stored as complementary data in one pair of memory cells 
(MC00, /MC00), and this pair of memory cells is connected to one pair of bit lines (BL0, /BL0) connected to a 
common sense amplifier (S/A0) in response to selection of a word line (WL0). That is, at the positions of intersection 
of the pair of bit lines connected to the sense amplifier and the single word line, a pair of memory cells is positioned; 
by selecting the word line, complementary data is written from the pair of bit lines to the pair of memory cells, or 
complementary data is read to the pair of bit lines. The H level and L level are stored in the pair of memory cells as 
one bit of stored data, so that the read sensitivity is increased, and refresh cycles can be made longer, or the word 
line driving level can be lowered, or the sense amplifier activation timing can be speeded. Further, in this invention 
the bit lines comprising a first bit line pair (BL0,/BL0) are arranged in alternation with and surrounding the bit lines of 
a second bit line pair (BL1, /BL1); the sense amplifier (S/A0) for the first bit line pair is positioned on one side of the 
ceil array, and the sense amplifier (S/A1) for the second bit line pair is positioned on the other side of the celt array. 
The sense amplifier connected to either one bit line pair is activated according to the selected word line, the sense 
amplifier connected to the other bit line pair is kept in the inactive state, and the other bit line pair is kept at the 
precharge level. Through this configuration, only half the sense amplifier group of conventional devices is activated 
during reading or writing, so that power consumption can be reduced; moreover, the other bit line pair kept at the 
precharge level serves the function of shielding the one bit line pair driven by the sense amplifier, so that crosstalk 
between bi t lines is reduced, and the operating margin of the sense amplifier of the one bit line pair can be 
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increased. 
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5. El 3 (A) Jfcl* (B) let*. **L«iH u^HHO 

[0 0 4 3] H3 (A) d^ilSai^ S^DRA 
MTMiv H ^yi/ffl!l<7>-fe^1B;lEE ST*!I-^ ttfcBK J: 9 
fiTLtt, fy h&<D-7V ?* — *Jl"<J\'Vii/2 £ 
*) i>?fi%E<OW£ A V <fc 9 iS^u^yi/V l tUzr&fttf , 
•t^Hu^/w^ir yxT>-7{z£ yt&thztiz 0 :: 

£Cbli-f££, H i^</H)llO t' ^ >^0)t /u^E S T 

nr-ir/uh7^^^^^^>i-r^^. try mm. /b 

LPelOflffigA VBLI*. AVBL=AV*Cs/ (C s + 
Cbl) <t&5o 

[004 4] :W:«LT, EI3 (B) tc^^n^ig 
/MH<D-fc/u«JEtt, y -^m«tcj: try i^^-^u 

[0 0 4 5] L U^HMO-fe/umffi/STtt, ^7 > K« 

yh«7'yfir-^^Mii/2J:9fi<, LX»»t^ 

ttt^o wtf>»-g\ L ^^HR'l^-fr/uttB=/ST(cJ: 
40 fcfy hlk/BL«>ttBEAs + — *sWBZVi\/2 

rn(r*tLT, H^/HW^-fe/u-ttflEST^IttflEVaST 
lftTttV>50t, fy hi»BL4>«JErt % -/yff-/ 

Etfl*«T1"«. *S^, WtTy HIM4BU /BLt<7)B5l^ 
«EE«AVBLI±, tt*«tra«iw. AVBL=AV*Cs 
Z' (C s +Cbl) t^* 0 
[0 0 4 6] BP^, y^^tyVDRAM^Ii W 
Lt^^</^ yK«iE vss) Jjto/^y tr/u«cffc 
50 )^^t^50t, -bSS^ifi!?, «e*«ODRAMJ:9 
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WWy-^ftttfcflUfl-ftMf. DRAMlCftW^y :7^ 
•;/•;'a^)!>f£«:^ H u^</Hll'lO-fc/i4gi£a*, 0 3 (B) K. 
^SitfcJ: Htft7'y? i ir — ^w^J;*) t>i& 

tfcSefci-So t£-3-c, y^y-fe/wDRAMii. y^u 

TJ: 9ft<K&LTfc&^rt£;§.iJsH-5. y^Wyf 

[0 0 4 7] LA^, ir^miEoy-i?*ftt«i. iDffi 

^/KDffiTiSStiK^-S. ftoT. y-fcrA-DRA 
MroS^ro^l/yy'at-fi'/HJ, t&feODRAMJ: 
•3 >b 2 ffl?W±tf> 3 — 5 <t5ii i^gg-Cfc 

5. 

[oo4 8] m3<r)®\wmm*hwbfrtm>) . #»ss 

©JBHSWcfct-t 5 7^ >±frD R AMfli H l"<vHM 
O-tryU-md* 5 f y hi&^T'y f 1 *-^ ^--^J: 9 (£< # 20 

otm»c, y 7 ^v's^mtzn 

£T y 7 u»y ^alM" ^^irS^-f-Sw tic J; >9*!ST- 

[0 04 9] 0 4ii. #3ijs<off2te<*jic*}tt5*jo > ;'^ 

V-lr/i'DRAMCOahf^^IilTfo?). 0 4 (A) Kl*. 
'(Sfctf'JcDDR AMn^tilUWWv HI 4 (B) ICIi* 
UliSco^Sieilwiv^ y-fe/WDRAMcoge^-ffiLIftfl^s-t 

[0 0 5 0] 12 3-m. Vt^DRAM^tLl' 

^icf-^ &^-f n*>-*^>^ * y -t/H-taiiu-c^ 

5ii:«r*iJfflLT, y 7 Uy'/af-f ? A-5rt£*{»JJ: V 
iS<-f3**/$£^bfc 0 *^lc:*tLT, 04-PI1 y 

;HRijco-t/uffi/£ Sr . H U"<yHM<0 1' y hl& U^A- J; 9 t> 

0 4 (A) ^Tr^^ii-o^Vt^mn^-S.^/^ 
Vppftt*^ 04 (B) iZ7ii£thZ>£.5*m^-</l<- 40 

/Hcufc'j, -fc/HLESni. H i/K/Hraty Hftw^u 
ViiJ: "9 <bte< 

[005 1)04 (A) (C^^ixytf^JR^DRAMI*, 

t'y MSW7*y ^•v-v ; y^</wvii/2^-fe>'^ry7* 

<DU7r \s^*%&\Z.Hh. ),!oT. HU^flW 
Sr. H u^/HMCf y S»w</W ViiJ; i: 50 
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h 7 v <e>khi®je vthffiv^ffmffvppic ut 

i^fc, BP*>» 17- K&roSZIfiw^Vppli. Hi^KM 
Oty h&W^ ViiJ: <3 t> Vth£A± (V3) 

[0 0 5 2] -t^lC*fUTs 0 4 (B) eO^WV-fc/WD 
^oWHtlJEVthJ: 9 fiv 

[0 0 5 3] ±EOj:5K:!7— K«B»l"</V'S:[fiTS 
H U^A-ft'I^-tr/HgUST H l"</KRi| \HyY^^ 
•^/i-J:*) t>[£< UTfc, v-feyUDR AM<75t&-g-(i. 
£ftidf£*tii-r;:i7J»-ct 5. TV v-feA-DR amw*J 
£f±. ft.:: L u^/wiiif ^ * V ±Mz&ft 

MzfcCXmfcW&tilH&Tl-Zo HV-SA-t* 
^-tS^^ey-t-'WMtotry hJ«BLIi» -?r<73ig:TLfcH u 

s<MzfccxmTtmj£tzrt±&-tz>. z.<Dnwy y-m 
mc$.i$.zi%zmw£ci. 04 (a) oi^rofy f-a 

SBE7»5ffiTL.fc7'<>'-fe/^DRAMt?*)oT'b, +^{C 
x - ^ «rK^-J±li- r. i: 5„ 
[0 0 5 4] rwHSSWTW, 7-mSEWjy-</i'«rie: 

*^JJ:9t)'>'t<r5r < t7J5T^5. 7— K&S2SftL"< 
/Hi, Hw^y'UfiacDK's' h^«(St?fcii*igiJmi®Vii{c: 

[0 0 5 5] 05(4. ^3US£O^U8^Jic*5tt5S:ic:9l<o 
7-1'y-fe>'WDRAM(O»if^SE^0-C*)5. w^^t 
;VDRAMT-li, •feV^.TVT'COfgttfk^^'l' 5 >^ 

KS^ttS. Wh> 0 5 (A) (c:^Lfci**WDR AM 
^-Ki^WL^ssilfcu^w-CfeS^-BEmJIVppliiiB 

iC*tLT. 0 5 (B) tC^Lfc*Ste<0JK)igff'l<7)7-Y s 

t/uDRAMTtt, ^-tcL u"</M s ^m/>'^>/* y 

^Tfc5#)EmEEVpp«Cji-r5l^W^l^^l' 5 >-^T\ 

-fey^ryy^^[k$n-5o mwsm isa 

[0 0 5 6] ^315(0DRAMTI4, 7- K»L«r!5Effij L 
ft. l/7rl^^^ilWf5' hjffl/BUDl^/Hl. T'y 
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+ + -*?l,'<J,Vll/2ti*h£WH,tt\t\ lot, Vy 

:T£:?§tt{fc;^£>o 12*. WL-SAE wait timet** tfcB# 

[0 0 5 7] -tflKStftT* 7^fyt/UDRAM-Ctt, 
8tR£ftrt:!7- Ki»WL^ffiB)U-</WVpp4T?Ji^5 

mil, -fcv^r^rsttflsfli-WAE, /saesthu^s 

IL«)^#, ^ 7 V K«E Vss J: t/l/ h 7 V v?^ ^ 

a><b«£T£^£ 0 *co&. 17-KjHwL^tr^ hiift^y^ 

VthftfttSK ft* tx HW*/HM*MrA' >V*9» 20 
*>5o 0 5 (B) l^^SiS 1 ?, Hlx^/HRiJco-feyUg; 

ffiSTas, Xy hJUBLtP ttttfcuiftafliuc, twy 
t> t skftisit± y * r y -fnmmc* << 5 v^fc^ 

[00 5 9] 03 (B) fc^tjfciSC* H^i© 

£tt<{KTtfc»frtt* J7-K«WLOJE»K:*B«tT, 

*T5o wCD^«i, H5 (B) <otn<. ^>^ryzf<n 

««BEi«**^tt«-C, iryx7^£S<4fc$1*\ ir 
^^U^MWiBMffnitft'l, K*ttUSX 40 
*>A"CJ:9»* tv\ 
[00 6 0] (2)6, El 1 (D^^tADRAM^) 

13 6 tmC±/^T U^Block-B, *«|:t>^7>^» 

*«***t*. Stot, me, 7 ^^w^rtci 

^BB4^*«*^«*^6« El6GQ-fc^*7> 
W\ t^V^lC0-fe/U7 U-fBlock-A^ 

Ett£*u 0 7(Ot>^7y7 p »^*fl(i:ii» El^Ltt so 
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V^JO-k/U7U-fBlock-ca«ll*tl6. -fe/u 

7 W Block-A, BjJ*-fc y ^ 7 >/S/A (i-2) , (i-J ) 

U -fe/U7 i^Block-B.C;^V*7>7VA(i>, (i + 1) 

trv>5<, 

[00 6 1 ] Ell 3 , iryi-7^-<Block-B<i, El 1 <0-feyu 

WDt tT«*W<-6iBtf>ANDy— KW*ftT^a. 
ir^7 WBlock-BF*3l£te, 2gl Ofy hi&BlK 35 2 
\Zy M81BL0, gS3tf)fc*:y }*J»/BLU )R 4 <D fcT y h S&/BL 

oMWCE&idn. mi, *3*>tr* mubli./bli^ 

h$BL0,/BL07>>fe/«£5gl2<Ofc'';/ hj»*M* % -trA-T^ 
<D3fettiJ{r*>i-fe^^7>7 r S/A(i-2), 
-5 e tTy MftBL3 > BL2,/BL3,/BL2tfs]i:-efc^ 0 

[0 0 6 2] -fe/ur U^tO^^eUir^Offia^xbMb^^ 
3S2C09— KlftSfWLxxOO, WLxxOl, WLxyOO, \VL 
xyOI <D V ^-T^^^igR $ frTSEft m2cr>t*y 

ttoT, *4>»*tt, &«]c7)-feV^TV^fffS/A(i-2), 

(i-i)^fttt<kSn*. flfot, ty^7y^M»@S8s 
ACi^, ANDy-M0, 1 2\Z&y)£.f&&tl%ftr 
K U^/RA1 <b t^7 U"f igtR{f -^Block-A, Btf>tt«ftft 

tlZtZl*. ftT KW^/RA1^HU^</HC^9, ir/UT 
U>T»Rft^Block-Bt>HW^Utr*^ 0 StoT. ANDy 
- M 2om^j^HV-</HC7i9, k'^^^F7^7 
7Ht^IS0(i-l)*5HU^{C*9, ^2CO^y 
BL0,/BLO # BL2,/BL2Sr-fey^7>^l*S/A(i"2), (i-l)K 

-Y ^ y?it^<t> 1 iCiCfftT, AND^- h 1 6<^£b^^ 
T V^fflfS/A<i-2) , (i-i) ftco yij*?^ — ^QIKPR^ 

tc/^ *9 . • -fex^7 ^^8¥S/A(i-2), (H)rtM>;,7y 

0. /BLO, BL2, /BL2^:8l2fi!li-Sa 

[0 0 6 3] wCDB*. If7 KU^RAi^^L U^^T'^o 
<50T% -t*>?T7 K U-^RAl t -tr/W7 SIR ft ^Block-B 
^ 5 A^) ? it £> ANDy — h 2 0 (DtiMtfi L u^yKD^i t 
^f?v ttz. imtJKO-t^T \s<< Block-CO<f ftL U 
^/VTfc5WT» ANDy- h 2 2 0>Hifltjt i^^/ko 3; 

ORy- h 2 4<0|iJ^^L U"</Ui 
/<£9, EI 7 (C7it$ix5*#!C9-fery^7>7 , WS/A(i). (i + 
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fl-|rj:9> JBlOITy h#|*fBLl,/BLl.BL3./BL3l*7'y 
*<r-V l"<JWi ill trttW-fS. 
[0 0 6 41 J:tewm2(7)7-K*8»OV^tv^atR 

<D®lfc±.<r>?< y ^ hSr^ri-i. ep*>, fito-t^r^ 
*^*rv^cj;9?im$*t5£;'j<**# 

"CSV. 3?2 Of b^*tBL0,/BL0,BL2,/BL2AS 

h/fe*tcora^ffiK$ttTV^^lWt's/ HftftlBLL. 
/BL1 . BL3, /BL3*S 7" <J 9 + - 5* l"**Vi i/2}C*|}# $ ft 5 

&*flc*tLt\ ft lotfy Hfc»*i/-^KHO«frtr 
ttor&£&*. Z<09mTZ*i' h»frb<D;<< X» 

9. i9»H*«**Sffli^.e>nS. 20 
[ 0 0 6 5 J iSld. m 1 07— K#18¥WLxjc10 s WLxxlKO 

UlJtBLl. /BL1. BL3. /BL31C 1 * D •te/Wr—ftf 

*T>^M»ffl!teAC2fcJ:0JSttfc3:h.5. ScfflS 
©ty?ry5'»S/A(i-2) > (i-l)<i^«tt««iSr*t«F$ 
ft*, ttot, SfUOtV hlfc#BU./BLl.BL3,/BL3tf: 

L0,BL2./BL2l47*y f-* — i >S\"<Mcm&Zi\Z>. &-o 

t. ±&kmmz % uac^nntfju^moi 30 

10 0 6 6] y±<D&teo^JB0!h?7j*Lfc>§9» y-fy 

OWttfilJitSrifcJ:?. SBlK, H u^HffllO-fe 
*«E#ry ^ + -S>u^*9te<teTLTtK 40 

10 0 6 7] ft 2 H U-^MW<0-feA'SflEfc[£< LT 
tSE^ai LKmcXPtte&v^T, H u^«/HW<o-fe/w« 

to u-t^icjct LTR8<t£S/£«±K;*i < < <e 

10 0 6 8] ft31C> H L"</HAjW"fe^l'«Sffi^«t 5 
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[0 0 6 9] IBix»i»2<7>«fife{ci-5^iT, ffilttt 
^4»1t5: t!i«-e#50lC*fLT, ft 3 towisic-t- 

[0 0 7 0] S4i:, St^taLXliS#ji^a#(-, -fe^ 
r copsiWc&it "bftfc-fe y at ft <dW 

[00 7 1] f 5C, ftl Of y h^St^SgKi^nSi: 

[0 0 7 2] 121814, !g»CgiJCD , >-Yy-l:yl'DRAM^B 
fiRSr^i-ET-fo?). HKOWTI4. P-KK5^/<WD 

tv-tMcnm-tzz tamer- ■zn&iz?- 

X. V- K K7'f^Df-<t5n-r^-b^.t()^Tli, ta 
— T KU-^(c*fbTlSt<D7-K^I^Bflc:SBS!i^^ 

[0 0 7 3] Bl)*>, E8tp, 7- K K?-f '<WD#l*t 
W7-K^WLla, WLlb«r(?lP$lrSB»|-r5 t> >^-y-feyu 
*fMC10. /MC10. St^MCll, /MCI l^^-t'^I^B^l- 

hMBL, /BLtr^^ix?.. •eKliJ;9. ffi^-^ 
^•tlxibOfs' S»MIJia^-a$H, I!cV^14ti^«7 ^ - : ^' 
WtibWy h-^*f«r^-L-C±Se>* y -tr/u^MClOv 

/mcio. a^MCiis /Mcmr*#ii*tu<b. inw^^ 
y -fe/wstoiss^a U4. •fe^^r^T's/Au s/aoi^J:9 

ymtobmcx-hz. 

[0 0 74] msmmxit, se^iiiLB$*fci4»#ii^. 

9, i#<07- K®£S*S&Lfcii$l;:. miof-^ NJSit 
iro^ffllffl^-^^SJ^ttS^ix. IB 2 wt* y MHWtffi 
*6f-^'^l«^t«$J^' > J^v^J; ?ic-f 5: <fc, 03 l ©« 
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I 0 0 7 5 J 0 8 \C7jk £ftfcgl)<OHlS0)l0>©£-C t . y 
fc<8:< LfctK -fev^r^oettft:©^^ 5^^*rI7 

[0 0 7 6] WJb* *5BW0>«grt£iai±, ±SE<£)^J5fc<*> 
[0 0 7 71 

tr s/ n»»«5^-A'Kab*teJ:.«!>JBi roe y h***^*) 

[0 0 7 8J 1 try h^T-f&tiM-fZMZ, lJt<0 
[EffiOfBiWilft^] 



[0 2] ^HJ^OJgHgWCJSltS^-l'^-fc^DRAMCO 
[1213] ^^y-fe/KDWy-^ftptt^i-ffii^iS^IlT 

[14] &&&<DMBffllzisVZ>M<nV'< ^DRA 
MO»fN£^0-e*>5. 

R AMroftfftfcT^ffcS. 
10 [0 6] laKOyW^-feyWDRAMroafiffllHISSllt 1 *) 

[07] HlOty-f V-fe/WDRAMO^fflESSE-Cfc 

[08] SSKJS'KOy-f ^-fevl'DRAMW^Sr^l-0-C- 

[0 9] «lODRAMroMitfc5. 
[rf-f-WlftB^J 

mc 

MC, /MC ljfcfropt-ty-feyu 
20 WL C7— 

WLxxOO, WLxxOl, WLxyOO. WLxyOl 
WLxxlO, WLxxll 
BL, /BL Mfc** 
BL0, /BLO SB i <o tr y h «HjCt 
BL1./BL1 $g2<£>b*s/ higttt 
S/A tV^7V^fly? 
SA -t >^T>7"lHl«8 

PR -/y ^Y-v^IelSS 



[09] 



EQ« 



ISO* 



WL* WL1 |WL2 | WL1 WL * 



S/AO 



m 



,/BU>- 



ISOl VBL EQI2 SAX 




BLT1 



MCA 
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[03] 

(A) ventionsl DRAM Retention Read/Restore 




(B) Twin Cell DRAM Retention Reed/Restore 

7^ 



CQ0.tSO0.ISO- 




EQO.ISOO.I80- 
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[04] 

(A) Conventional DRAM Read/Restore 
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[05] 

(A) Conventional DRAM RcnoVRcitore 




(B) Twin Cell DRAM Read/Rettore 
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M2 0 0 1- 1 4 3 4 6 3 
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[08] 




7B V h^->'0«^ 



^JlimJll«jm^^EJ:/|^Ea«p4TI 1# 
(72)|SBJ^- ft 

#£jiioi«5fffi c t>JiE±>hffl*4TS i# 

l# »±«**6tfcrt 



